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[PIS] ^Wh'>yhS:^OPNn-K^|5$-if 
T-^iMSdlrJfe-tJ: dKft-^PC-CDMAS^f- 
Afciivvt. <£&^SPN:J-K£*;h.^ifflSi3c1i 

CDMA^xASrJjltt-ri,. 

BB^g3 2i ~3 2 n *>^aj^$iiS^-fnoPN 

#83 3, ~3 3 n Zffix.Tffif8.ZtlZ>. ZtHzX*). 
$*-*#gt3 3. 4 1**LT2HHB*>PN3-KH0J 
#©3 2, -3 2„ ig<lflltf)ffl08*s4 2, -4 2 n & 
l^f r -^Wa»4 3, -4 3„ jWttiLTlflEWBSfl 
4£fcfcJ:9» PC-CDMAWACttfchSPN 
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-r h p Na- h tsaa-rs^&op n Hffi**at 

<y^U Wt3*i4fi#*»fcPN3-KM»l/C* 
*<0t- * izWi-t h P C - C D M A yXfi fcfc V t 
T\ 

SflA- r- fcfc WCttffla^ROP N 3- KH£fc¥8fr 

SriiLTai*5^i»fi-^*^PN3-h'^WJL, 
«dB*ft.-WW)PN3-Kas*^S»ffiOPN3- Kffl 
*¥Sfc:ov ^TSfcAWC P N 3- H LT SB*"*-* 

ifctwat^jaiakuas^pc-cDMA^x-f 

A. 

[IB*«2] ^aor-^t'-v h£-e<0T-?fflfc£ 

•f s p N3- Hfcsaw***op Na- naj*#g^ 

dtTiXflf ST-^5rm^<7)PN3-Ktc^7"U— r 
A y/U g^£ii&fi^*>&PN3-K*ffl5!ILT* 
3|W)T - * £«7frt& P C - C D M A zsXtMZSS V ^ 
X. 

ism^-- Kc^v^TJiffrie^aop N3- Hai*#s*> 
4>aj*s*i**ii<wi«PN3-H*«siixttt*f 

fcaLTa*s^*e*6»4.PN3-KtwaL, 

friB^S^ P N 3 - H A* $ itS r- * m 

n-tcn&im-KP N3- h t * - t sr^at 

-fSPN3-r-*££8SU flriE£B&$*tfcPN3-K£ 

immmmt. %mztitmmz^xm/m5.mx& 

N 3- H £W30 LT*3fc0T-:? HKtf-ftMliKl: 
*fl£T«l«S*lfc«li»*«*5SPC-CDMA^ 

frES<i^smirie^»dS<i#o 5 ? s/ y txn 

t>txt: P N 3- Kr-* £ff<£t$»i3tfm . 

mmtmzjBmstit p n 3- kt-^**^3- 

l5fBv;H-ri^^-t*^aj^ P N 3- KlzffiHd 



©fc-t^&Ht^fi^PC -C DMAy^fA. 
•f*PN3- HfcMiU l5ISSS8IStifcPN3-K«r 

N 3- F * W!MLT*3»w>f-* *»Et4»Ii«fc 
fc*;lT«Jft3ftfc«»fc£«tf* PC-CDMA S/X 

ftfiesfiiiatsKrie^adafi^ $ ? i, y?*m lx® 

4,WtPN3-Hf f -^***i<PWB«t*»«*R 

**jbj»«ww«*i*pn3-i<*-**«>3- 
aj^stts p N3- FtcfflnsftfcW'^m-s- 

[0001] 

<OPN3-F(Pseudo Number fodeHcttJSS-frr-^S 
gft£-$-|>PC-CDMA (Parallel Confcinatory CDM 
A) ^fAICi 0 , ftlZZfkW -y h MtK-tt P N 3 

fcJS«R^'a**P C -CDMA S/A-fAfcHWft . 
[0002] 

^w^ar^-irx (tdma) ar/^«8s^s?^*r 

9*zX}y£ (FDMA) *><5><^tC3- K4MB#«T ^ 
t^(CDMA) ic&bDoo&D, i03-K4r 
SU^ar^-b^^O^t DC -CDMA (Direct Se 
quence CDMA)-^PC-CDMA(7)J: d^SI^Saot 
tf53W»6S*t«fflfl:$*lTV^. »IC. HIEPC-CD 
MAO^Ii^XxAcomSSrfi/JMbUoo^a^lf 

^X-r A (cellular system) <Q X 0 jMHilWA 

[000 3] Sl(il5iEPC-CDMAi/^T^SS 
StlWifci^roy^aMiHTfco-C. 01 (A) 
UaO/t- h . 0 1 ( B ) ttSftst- b tw*. 
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0 Htm*. If 1 2 8 1* >y r- <7)t-? Sr P C - C D M AH 
[00043 01 (A) CfcWC#!8#-f 1 1 14A*$ 

m/m$m&x'$>*) . 1 2 < 1 2, ~i 2 32 ) a- 
<?)®9!i/MjfjS!^a5i ia^ai2i;s*u>T-:?e>m£t: 

•y h (*0HT'li4 t*>y r- ) £A2> LT*?>t'<y hfi^ 

i5-n.PN3-K$raj^-rsPN3-Ka5^s?, 1314 

i^PNn-Haj^Sfl 2frL>&J}Ztil&PNa-V 

lEV/H-Tl^m 3*>4>tWj$fl|,-£j£$fl£PN3 
-HI4, #|;tlfPSK (Phase Shift Keying)^»QP SK 
(Quadrature PSK)*#e^ iS9)\&MZtl&m&m 

matixmzti&. 

[0005] ai(B) ttjwc 21 ( 2 1 1 ~ 
2 1„) j4»fi/'«-b^5was*iflais*ifcT-^o 

P N3- KtrfflM$n^K;Mi^Srai^-ri»ffl88IS(c 
orrelator)TJ>l). 021401 (B) (Ci5WtfflB8&2 

i, co®mzmz.x*kiKi>?>x\ ztm&mT-fiz 

o^T-eii-f^tilWOPNa-r-' [PN (1) . PN 

(2). • • • , pn(i6)] zfm-t&mnfm. 
s§2i h ~2i i 16 t. mfm&2i i*»&aj*3*i 
im^t:zti?timfttz$>%L<vmtt®M2 1 2, -2 

1 2 I6 Sr-^i6T«jS$tlTV^. 

[00 0 6] -g-LT. 01 (B) t=iiVvt#Ba#^2 2 
(2 2, ~2 2 32 ) l4lufSffiKS2 1*^A^§^Sfi 
#<0l^W;:£-3S 01(A) crM(g;t- h frt>mmz 

h tyw * 4 t* -y h <t)t-^ * jij^j-r s r- 9 

2 3itZ<r)T-9n%.&22frt>ffl}fetl&mT-9 

*wmr-9 issm tx tHU-rmm/wmmx-b 

[0007] mft Itiftf&z&^X , * TOB"- h iz 
fcV vt PN 3- K JU^g? 1 2 J4A?) 4 t' y r- Or 
-?€KJ5?£PN3-K$-a}:fiU d<0[£&PN3- 

Kai^a5i2*>^>ai^$ns#PN3-Ki4. v/pf-x 

1 3T'3- H-MSfl«tH r 4 
OtBSftS. ZZX\ frfBPNn-Haj^SSl 2I4A* 
SiU 4 t'«y r-Or-^fc 4 9ffl#l£l> P Nt-9& 
ihijl. *>0#PN3-KHl*Si512*^ai^$^l»P 

x'tt&uztihT^ij^xmii&zijth z t (c* 

4. 

[00 08] £fiA-r-Tl4£fI$*xfgfS$;rt£ 

T-^^v^T#fflPi«2 1 T'^(nm*^i*frt4 "Tig 

tt<Oi>££T<DPN3-K [PN (1) . PN (2) , 

• • ■ . pn (512) ] tff&.Lx»mmmskT- 
9tm#bxi)ijii. T-9m.&2 2X'iimiwm& 

2 l*^aj^]$ii&5 1 2(ltf>l'^/HI-ftcg^S£ 
gflSrutT-^PNrJ-K^SLT, 



fttrPNa-KfcfS-fSl 28t'yr- (&4 t'-y r- ) <0 

[000 9] ftoT. «E4LfcltJftfc:fcvvni, WW 
1 2 8 1* y b Or- 9 £ P]B*£j*£(f T'# h 4 O 

[00 10] 

-C D M A S/*tA"CI4<JW)4 d *l8HI*ft(&* . fSr 
^OPC-CDMA^XrACJ3V%TI44t*-y 
h<7)r-^S:^-ri>(C16a(2« )^)PN3-W 
01 (C*L£4 1 2 8 t' y hCO 
T-9Z&m &lZ&^Xte®5 1 2 ( 1 6X3 2) M 
?>PN3-r-'£#gi:U ^^C<0PN3-r-'oa$r« 
^-T^rt. IE ( + ) C0PN3-Kfc& (-) 
K?rfiraLTi2 5 6a<DPN3-H*^(c^|,„ ft 
oTs #iaOPN3-H-Sr^1-S^y>tPN3-r-*^ 
£8<Ot8S§frmft$ft£i:.r^ Cl*tf4PC-CDM 
A^36^ffl$it4-b;P7v-XxA<r)^X^aS^&(c 

[00 11] mr^L^PC-CDMA^XxAt 

t5^xummzti&PK3-vti { §'m:v>x\ %mmiz 
mh7-9<QWtfttfm#>x&T2tiz>. -r^h*>. 
H&izcDMAttiz&^XT-9<Dmim£mmzix 

6<l#OX:M'4r'-£EbfcU -f X£N o ftZ> 

m. Eb/Not^ieL. ^^^(Hfflj&^i*frr4P 

N 3- h-'O 3 *> S^C^t^tP N 3- H t»V^fc«W)P 
N3-HI4y>fXfi^i:LT^ffl-r4^i:t^4. ft-? 
BinePC-CDMA^TAj-fflV^, 09^.{4-b;P 

-w±>i7*>zm^xmmm-ti%riir\i. m>*)Vv 
*>iz^uxm%mzti& p n a- k#v4 xt t-cf^ 

ffl LT£#6%:y 4 XV's/P#A(gfcifflirt s » t K4 
[00 12] tt:. fr^t^PC-CDMA^TrAtC 

i3v^ti4^fi^-h(=«i^^i>PN3-Hai*a5i 2 

ioac«l5tl > Sirtlt'S(i^ , -h-C'fflraS2 1 tf-9 

¥m&22#mi\Z+£hifi. PC-CDMA^rA*< 

zhitmmms/sMfflim-4 x&&b-tzt,zjz$% 
[ooi3] *mitmi&it:mm&zffl?t?>tzMz 

PN3- Y<rm: A6K:«^6 4 d 
fifl:** P C - C D M A xXf A Srtlfifc-r « t Z 

[0014] tiz. *HB8l4a^PC-CDMA^ 

TMzitKXT-9 Sr $ 6fc*ares«rc* 4 4 5 1 
=5r^> fc^fta^afl^ p c - c d m a mmtz> t z 
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too 1 5] a*. xmvzm't-YTjsmbKiw 

fcPC -c DMAv-xxAfcigft-t S k -l^t;* Steffi 

s. 

[0016] 

U Se$*i*e#*»4>PN3-H*flJJ!LT**«r 
-^JCfletfiPC-CDMA^rAfctJV^T, £fi 

a- h ic*h vcutwe^**) pn3-h 
*sn6**i«ioPN3-H**saBiEttt^rt-ftH 
iHRfii#fc3Eirr4s*i^a**i"rflwsn, see 

-f ft» p n 3- h as*#aii«w p n 3 - h tzttmiz 
at-**. 

[00 17] *I&h^B3^Bc^M^PC-CD 
MAyAfAll £&<9x-*t'«y h£*?)T-?ffit 
JOT*PN3-Kfc*»U HffiSmZtlX:PHa-F 

-rzmmimt. am^tum^tz^xmrnsmx. 

P N3- H * WW LT*3|W)t-^ «r«7Ct 45e®BEK 

k*«ir«iss*ifcJ9iiE»#a**pc-cDMA^ 
5^*aLT»MifcPN3-FT-*fc»aW-4* 

stoff k , ms$m&mz9ffiz *is p n 3 - h 
r-^5r-e«3- FflM&fcaaaBaaL-cHWr*-*^ 
f-n/^t. tmEvii^ri/^ih&»feas*s*i6PN 

3-HJC«W5nfcl^MB^*as*"r6«W»i:. 15 

£W£-f &r-* w£¥8k *«£t«js**i4 c k * 

ftak-fS. 

[00 18] *»»0ffli»*»«PC-CD 
JOT*PN3-KfcS»U ffliBSft3*ifcPN3-K 

t«saastt*iM-4HaaKfi#"cs ? s^i/cea 

•*-*iSa*Bk. g£**Ufg^fcovvt??tfttStta 
PN3-K*WJMLT#3lWT-*£«7rf4£fi8a 

s^fcaLTaWifc P N 3- K?-**JHM- S£ 



< k t-o«±<ov;pf-rw^-9-t . nne«-v;H-rw 

*PN3-Hlc«IB$ixfcK;Hi#*as*"t*dl«5r< 

-**«&*-4^< k t-om±<0r-^W«#ak 

[0019] «fi*Lfc«*«*«flfcJ:*itf. &PN3 
-HHl*#8b&»fea*S*l4PN3-Ht«5lIStt* 
^SfflWfte^fcSaiU SWiWCi^JSIHWi^k 

iBi*mfi9^ pn 3- nas#f«k wsm*>p N3- h« 
[oo20]^ot. «EPN3-i«ai*¥ar*Bk 

, £6 P N 3- KOltt*ffil3t6-tt i 3 fcfc* Zkiz 
X 9 PN3-K*MS^*fc^^*flXS. £*: 
«*tfXfi5SkH*<0PN3-H*«^*^4*Wfc 
€S2W4f-^«»t*(Hfc3IK»rik* t tr**«)T. 

[0021]^^. *»fflfc:j;*ur ; &&H*63a£ 
fut&p n 3- kt-? vjw-rufv&itLXMdt 

WBB«BfcA*LTf f -^flBBtlWW, ffcfcktifl 
^O^R^WWBkr-^Wje^a^aLTSMir-^ 
fcfleer*4J:3fc:fr4. «-)T, «W«kT-*WJ£ 

#«JMfc"S*i*£ktt49a, *<0«»3Xh**afc« 

[ 0 0 2 2 ] 4fc, *JMBTH5HH»k7 f -^««*a 

mm^mm^ismizmi-th. *i/c. msst 

[0023] 

mktmmzx *aaa#s#£p c - c d ma^xt 

K 04ligfl^-h£*?t. it:. *$m<rmmizii 
WCIint'? h <r>T- 9 ?r M5dHfi^ Loo k t* y h^) 
P n 3- h v y i:y^«fflW-*«^fc0!i.-C» 

[00 24] S3HfcV^. «H#931l4A*Sft.* 

aw/«jiisa«arc*9. 32 02, ~3 2„ ) »ic 
n 3- h tti*-ri> p n 3 - h aj^ss-c* h . 
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[00 2 51 2*:. C£T1tEPN3-Fatfj«3 2, 
~3 2 n teA^SftST-^kt'-yht-fSf^ fl 

3 2, ~3 2„ liAjjZti?>T-?mm-%tir&ii£ 
TH-&PN3-F#7-y ty^$*UB:Jj£fUJ: 3fc 
«§j£$*ll>. -f&;b*>. 0y*.tfPN3-Kji};tel53 2, 
fcPN3-Hai^3 2 n (C-?-n-P^-^T-^€S- 



2, . 3 2 D *^aj^$m,PN3-HJi|lI-7j: < ri:i : 

[00261 2*:. MR**3 3 ( 3 3, ~3 3 n ) tt 
lifEPN3-Kai^3 2*^ffi*$tll.-efl-fit<7)P 
N3- H^ov^fflSl^ttS-WrS^SdR. 
*>. 

[00271 

[an 



a 

cos (2Tcf c t) % cos {2n (f« + ) t> » 



[00281 



cos {2te [f o + 



SrS^y^-fSS^MrC&Os 34li;<7)$^33 

[ o o 2 9 1 * lt. miMmi^mi i 3*>^aj^j$ 

flSE&afl^i. PtetfPSK^QPSK^T'TM 
04tfcV^T#B8#^4 1 (4 1, ~4 l n ) Jig 

fiSftmias^jijwi^fc^Tmfa&fi^- r-r 

[00301 

[an 

[00311 

[&21 zztiznm isvy-th^+rx'b*) . 42 

(4 2, ~4 2 n ) liZV>$*-*4 lfrh?<hZtlZ>& 
i^&iatfi^tov^T-C-ii-fiiBf^PNn-K [pn 

( 1 ) -pn (2* ) ] mntxfrt>. zmsmt: 
m^couKj^mmta^titsmsTb'yx. ztum 

[00321 *LT. 04(=fcWC. #H##43 (4 
3» ~4 3" ) JdfrtefflMS4 2*^A^$fl.6m^ 

=i-KM!*l/C*»6, *«0Wt$iifcPN3-Kfc** 
JW* k t'-y K7)r-^ 4 4 

m- 9 v&m. Lxtitfvth m/msmmvh h . 
[oo33i ifa Ltmmzto^x. mt*-Yizti\* 
xu. mn/mmm3 1 ^ta^tn nh' 7 r-o 

r-^i-^rl-fftkt'-y h<om<atCPNn-Ka};JjgS3 
2£8);&D£*U PN3-Hai^gi53 2-C<SA^$^I»T 
PN3-K£tf};Jrtl>. *LT. Zflh 
& P N a- Haj^Sf 3. 2 LT iti^J $ ft* P N 3 - K 



[821 
(n-1.) A 

t" 



] t> 



[00341 

tan 

[00351 

[&21 imUi. &DFTT)HV XMlmerse Dis 
crete Fourier Transform Algorithm) £#JWCDSP(d 
igital signal processor) trMLX^iZM^X^ 6. 

[00361 04 fc* Lfc£fl>"?- r- fcfcWC 
li. Ai&ShSgflT-^fco^TS^lM l£iILT 

la^&StH^-tiff^L*: J: a cfflsa3ctt$:^r-rs c: t 

CiWt, lT'Ji-e<9$*-tr4 lTS?^ 

[0 03 71 ZLX. B9IS5^D-4 1*^aj^$ixSP 
N3-KJiffl5IS4 2 kr-^W^gi54 3Sr^LT*3fc 

nniztiz. -t%h*>. m&mcomBiz&^xte&p 

N 3 - H JU * 3 2 {li * § n § P N 3 - K 5r fflSl 

%.&£tt-z>mmim^iz%Mi^ wswc^jswr 
m^tm-Kmmm^znvst^yr-t&ztizx 

I) % mTlEiiififflJWPN 3- Kaj*a53 2 1 gfUUOffiBH 

S4 2^-w-^i5ra^(ci5^-rs. ^t. Miep 

N3-Haj*»3 2T'^t^SPN3-K<oaSrAiI 

zjMizffimttX'% % *^^o^tna<7)PN3- 
h h®£i±&mizim-thT-?<7)m*miz 
m^hvT. &Mzit'<>XT-?&£*mmx'mit 

[00 381 &tl. ffi&ltimJfoeffiBiZti^XltPN 
3-Hai^g|53 2*^A^$*l6T-^h' y ha^n 

<7>i§£C2» mcoPNa-^mmtim^iz^xm 

WLMfi. ,IcOIK^$^PN3-H5-jE ( + ) fcH 
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( - ) COZmiZttLif. P N 3- F<0»£ $ t> 

^S83 2, -3 2„ tfA^ixST-^tfll-^S^i 
Pl-^PN3-F^ai^-ri»c:fcfciiBHL^ #SS B Ji 
fcfcWtttfrPN 3-Kife&»3 2, ~3 2 n #A;*J$ 
n^r-^^-^^t t>fflH&l> P N 3- H 5r 
tSiptMtH. *»ijBlcJ:iiHf. # 

PN3-KaWJ»3 2, ~3 2„ cotf};?] £fflSfi£tt£ 
^*J5»BRfi#*ilLT2»iHW-*ifcCJ:0. #P 
N3-Haj^3 2, ~3 2„ £?MIHftlC, -f 

[00393 tzbtf. m&Lt&mz&vz. 

•4 1*»fetftfjS*l*'?-*\ t*MPN3-Hf-^ 
*^**(Of-? £ffi7C**fc*>fctt* #5=^-9-4 ICO 
fflTJtCOWtfflM^ 2 -^WJ6»4 3 

ftgwmMth. tlx. i^mcofflws4 2st/ 

I 0 0 4 0 3 m 5 Ji#f&BJt i S^^St^fi^P c - 
CDMA ->Xf-A^fiilS<0ffi(7)ffl^Sr^ L£ rn 
•y?*8fi£0T*J>&. H5fcfcivC. H3(2*U3&<8K 

afc&»6aes*iaiis*ifc5«8Wi5>ir'5 1 ( 5 i 

, ~51„ ) ftXllb LX&'&Zti.h, %LX. 5^-9- 
[004 1] 

[»1] 

[00423 

[82 3 Z*tiZti$.9i'>r-th. *»Lfc3HK 15 
Sr-^1403 ttJV^T 5=¥1?-3 3 tA^$n&r- 

-t=5r*>*>#PN3-Hai^a53 2£oa}*T-^t« 
ie-fs. *i/c, taiEs^si^ai^ftST-? 

I^W77r5 2 (5 2j ~5 2„ XWJfcL 
T*S£$*u A>7r 5 2«iA^$nSr-^. -ffrfc 
•h P N 3- Ht- * £ JS&£JS : jt-r S . 
[00433 05 tfcvvC#!S#-f 5 3ttv;H- 
TW-re**. ^v;H-rw^-t5 3»ilifi^N' y7T 
5 2 t»SISit"C V^4t-^ £ P N 3- pJMUcKAffi 

Lxftntt. mm. mtzts^x. £pn3-khj 

*SJ3 2*>4>SWj$ii6PN3-F#6 4f-y7*J: 9& 
Sfl£&&, fnev;H-Tl^^-9-5 3{iA*.y7r5 2*> 



*l/C. £^IMmB><'>'7r5 2te*r*47?-te 
*fi, 0tf.{£K>y77 5 2, HA'77r5 2„ 

[00443 fnev;H-TU^7-9-5 3<7)iti:Wi 

*IWS54fl!)A*kLTIS^3n. fflWSS5 4liA*$ 

PN3-h'S-^LT*^S^Srirrck(ciO. Art 
Sil* P N 3- W::fflW£ii£ffi£c9U<;i^$:airt 
i^T, «EffiBBS54l4H2fc*Lfc«»»2 

i tmmzmmttx'®f8.zti&. 

[00453 -f%b*>. meitmmm^5 4<mm: 

v^-en-rn@w<oPN3-H [pn ( i ) , pn 

( 2 ) . • • • PN ( 2" ) ] ££«-f *>#S<03Utt8 
541 (54 1-1-54 l-2 k ) k> -TOSIgSS 
4 l*^ajrt$fta*ftmcom^£«#t&S#IIlft 
,54 2 (542-l~54 2-2» ) *-k#>Xtt$£tl 

x^h. zzx. m&m&i5 4 lzmiximziih 
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ABSTRACT 



The present invention relates to a parallel combinatory 
CDMA (PC-CDMA) system that transmits and receives data 
by applying a predetermined pseudo number (PN) code 
; corresponding to a plurality of bits, and more particularly 
relates to a multi-carrier PC-CDMA system, enhancing its 
efficiency by mixing the PN codes corresponding to the 
plurality of bits with respective orthogonal frequencies. The 
transmitting part includes a plurality of mixers 33 a to 33„ for 
mixing respective PN codes outputted from a plurality of 
mappers 32 x to 32„ with frequency signals having an 
orthogonal feature and a receiving part including a plurality 
of mixers 41 a to 41„ for mixing received signals with the 
same frequency signals mixed at the transmitting part. 
Accordingly, it is possible to decrease the number of PN 
codes needed in a PC-CDMA system by correlating the 
mappers 32 3 to 32„ of the transmitting part and correlator 
42 a to 42 n and data detectors 43j to 43 M of the receiving part 
through the mixers 33 and 41 independently. 

4 Claims, 7 Drawing Sheets 
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MULTI-CARRIER PC-CDMA SYSTEM [PN(1), PN(2), . . . , PN(511) and PN(512)] which are to be 

transmitted from the transmitting part and then integrates 

BACKGROUND OF THE INVENTION respective data to output, and each data detector 22, to22 32 

1. Field of the Invention detects the PN codes of received data, based on 512-signal 

The present invention relates to a parallel combinatory * ^."EK!? 2 ^ * and l . rc! ? 0, ? s 

code-diVision multiple access (PC-CDMA) system that data «*) to ou^t Accordingly, m 

j • • »• j » « the above configuration, data can be transmitted and 

transmits and receive idata by applying a predetennmed received a| f^, ^.y, ^ ^ transmiMed and 
pseudo number (PN) code corresponding to a plurality of retejved „ thrsamTtime. 

bits, and more particularly relates to a multi -earner .. . . _ 

PC-CDMAsystem that enhances its effidency by mixing the » f However, the abovedescribed PC-(T)MA system has the 

PN codescorresponding to the plurality of bits with res^c- Su^rE'ST" a ^^I™ 

tive orthogonal frequencies. PN code (16x32) are needed as shown m FIG 1 as 16-PN 

_ _. * . , n . , . code (2 ) are needed when transmitting 4-bit data m a 

2. Discussion of Related Art conventional PC-CDMA system. At least 256-PN code are 
Recently, according as various communication equip- j5 needed and even plus (+) PN codes and minus (-) PN codes 

ments have applied wireless and digital increasingly, com- arc applied to decrease the number of PN code. Accordingly, 

munication systems have applied a code-division multiple a m code generator becomes complicated to generate a 

access (CDMA) gradually, instead of a time-division mul- large number of PN codes, which prevents diminishing the 

tiple access (TDMA) or a frequency-division multiple size of cellular system. The above described PC-CDMA 

access (FDMA), and more detailedly a direct sequence 2Q system deteriorates daU restoration at me receiving part due 

CDMA (DC-CDMA) and a parallel combinatory CDMA to me large DumDer of PN codes. That is, when denoting a 

(PC-CDMA) system, etc. have been commonly used. signal energy transmitted as an Eb and a noise as a No, the 

Especially, the PC-CDMA system, which can minimize its data restoration in a CDMA system is expressed as Eb/No in 

complexity and at the same time transmit a great deal of general> hercj ^ the other pN codes except relevant PN 

information at high speed, is being watched with keen codes act as noise signals. Therefore, in a cellular system 

interest as a mobile communications system such as cellular using mc aoove described PC-CDMA system, when a great 

system. deal of users try to make phone calls simultaneously, PN 

FIG. la and lb are block diagrams explaining an outline codes transmitted and received from and to the other cellular 

of the PC-CDMA system that transmits and receives, for phones act as noise signals, which increase the whole noise 

example, 128-bit data, FIG. la shows a transmitting part and 3Q level, thus all the users cannot make phone calls. 

FIG. lb a receiving part. In FIG. la, reference numeral 11 Furthermore, in a PC-CDMA system as described above, 

denotes a serial-to-parallel converter converting a series of considering the receiving part needs correlators 21 a to 21 32 

serial data into that of parallel data, reference numerals 12, and data detectors 22, to 223 2 as much as the number of the 

to 123 2 denote mappers receiving predetermined bits (for mappers 12i to 12 32 needed at the transmitting part, it is an 

example, 4-bit) of data from the senal-to-parallel converter 35 obstacle to rninimize a portable communications terminal 

11 and outputting PN codes corresponding to the bit values where ^ PC -CDMA system is applied, 
and reference numeral 13 denotes a multiplexer mixing the 

PN codes from the mappers 12, to 12 32 to output. The PN SUMMARY OF THE INVENTION 
codes outputted from the multiplexer 13 are digital- Accordingly, the present invention is directed to a multi- 
modulated by means of phase shift keying (PSK) or quadra- ^ carrier PC-CDMA system that substantially obviates one or 
ture PSK (QPSK) and then transmitted through a radio more of the limitations and disadvantages of the related art. 
communications network. It is an object of the present invention to provide a 
In FIG. 16, reference numerals 21, to 21 31 denote con- multi-carrier PC-CDMA system which decreases the num- 
elators for outputting level signals corresponding to the PN ber of PN codes needed. 

codes of data received and demodulated from the transmit- 45 It is a further object of the present invention to provide a 

ting part. FIG. 2 illustrates a configuration of the correlators multi-carrier PC-CDMA system which transmits and 

21, to 21 3 , of FIG. lb, comprising a plurality of multipli- receives data at higher speed than a conventional PC-CDMA 

cators 211, to 2U, 6 mixing received data with respective system. 

mtrinsic PN codes [PN(1), PN(2), . . . , PN (15) and PN(16)] Another object of the present invention is to provide a 
and a plurality of integrators 212, to 212, 6 integrating 50 multi^arrier PC-CDMA system which decreases the num- 

signals outputted from the multiplicators 211, to 211, 6 . be r 0 f correlators 21 and data detectors 22 needed at a 

In FIG. lb, reference numerals 22, to 22^ denote data receiving part, 

detectors detecting PN codes, transmitted from the trans- A mu lti-carrier PC-CDMA system according to a first 

mating parts of FIG. la, based on the level signals inputted aspect of the present invention, including a plurality of 
from the correlators 21, to 21 3 ,. Reference numeral 23 55 mappers for converting a plurality of data bits into PN codes 

denotes a parallel-to-serial convenor converting parallel corresponding to the data values to spread transmitting data 

data from the data detectors 22, to 22^ into serial data. with predetermined PN codes and detecting PN codes from 

The mappers 12, to 12 32 of the transmitting part output received data to restore the original data, comprises a mixing 

PN codes corresponding to 4-bit data values inputted, the PN means for mixing respective PN codes outputted from the 
codes from the mappers 12, to 123 2 are mixed by multi- 60 plurality of the mappers with frequency signals having 

plexer 13 and digital-modulated to be transmitted. Here, as orthogonal feature at a transmitting part, and a plurality of 

the mappers 12, to 123 2 output respective intrinsic PN codes mixing means for mixing received signals with frequency 

corresponding to the 4-bit data values inputted, all data signals, which are the same with the ones mixed by the 

outputted from the mappers 12, to 12^ have orthogonal mappers of the transmitting part, at a receiving part, through 
feature. 65 which PN codes are detected from signals outputted, each 

In the receiving part, each of the correlators 21, to 21 32 mapper generating intrinsic PN codes independently to 

mixes received and demodulated data with all the PN codes output. 
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According to a second aspect of tbe invention, a multi- porated in and constitute a part of this specification, illustrate 

carrier PC-CDMA system comprises a transmitting appara- embodiments of the invention and together with the descrip- 

tus for mixing a plurality of data bits with PN codes tion serve to explain the principles of the invention, 

corresponding to the data values and mixing the PN codes j Q ^ q^^^. 

again with frequency signals having an orthogonal feature, 5 ^' 

and a receiving apparatus for mixing the received signals FIG. la and lb are block diagrams of a Prior Art 

with frequency signals having the orthogonal feature again PC-CDMA system; 

to detect PN codes and restore the original data, the receiv- FIG. 2 is a diagram showing a configuration of a Prior Art 

ing apparatus is comprised of a plurality of storing means for correlator in FIG. 16; 

storing PN code data obtained by mixing the above fre- nG ^ d 3 ^ , ^ f m}llti<mitT 

quency signals, a multiplexer reading the PN code data in d ~ ™>ja . _T , ^ l J- VT.l 

turn to output, a correlator outputting level signals corre. PC-CDMA system according to an embodiment of tbe 

sponding to the PN codes from the multiplexer and a data P rescnt 1DVCDtl0D; 

detector detecting transmitting data based on tbe level FIG. 4 is a block diagram showing a configuration of tbe 
signals outputted from the correlator. receiving part of a multi-carrier PC-CDMA system accord- 
According to a third aspect of tbe invention, a multi- 35 ing to an embodiment of the present invention; 
carrier carrier PC-CDMA system comprises a transmitting FIG. 5 is a block diagram showing a configuration of a 
apparatus for mixing a plurality of data bits with PN codes correlator in FIG. 4 and 
corresponding to the data values and mixing the PN codes , . . ' . 

again with frequency signals having orthogonal feature, and . " G - 6 » a . block showing anoAerconfiguration 

a receiving apparatus for mixing the received signals with 20 of A* receiving part of the multi-earner PC-CDMA system 

frequency signals having tbe orthogonal feature again to , according to the present invention, 
detect PN codes and restore the original data, the receiving 

apparatus is comprised of a plurality of storing means for DETAILED DESCRIPTION OF THE 

storing PN code data obtained by mixing the above fre- INVENTION 

quency signals, at least more than one multiplexer reading 25 Reference will now be made in detail to the preferred 

the PN code daU in turn to output, at least more than one embodiments of the present invention, examples of which 

correlator outputting level signals corresponding to the PN dre mustrated m ^ F accom ^ drawings! 

codes from the multiplexer and at least more than one data 

detector detecting transmitting data based on the level *™L . ^ 3 * m block dia ? rams of a ™^-<»™r 

signals outputted from the correlator. 30 PC-CDMA CDMA system according to an embodiment of 

According to the above configuration in accordance with present invention, FIG. 3a shows a transmitting part and, 

the present invention, as PN codes outputted from mappers 3 * ahaw % a ^^part. With reference to these 

are modulated to frequency signals having the orthogonal drawm ^ a P re ^ errcd embodiment of the present invention 

feature at the transmitting part and the frequency signals are * ™* a ca f » !*«« ^ nsn ! ltt f d 

mixed again with tbe same frequency signals at the receiving 35 * parallel and PN code in a unit of k-bit is mixed with the 

part, the mappers at the transmitting part and PN code n " blt data to transmit 

detectors at the receiving part are set at one to one corre- 1° FIG. 3a, reference numeral 31 denotes a serial-to- 
spondence with each other. Therefore, the number of PN parallel convenor for converting inputting n-bit serial data 
codes needed at the mappers can be decreased sharply, mto parallel data. Reference numerals 32j to 32„ denote 
which simplifies the configuration of the mapper. When 40 mappers inputting the data from tbe serial-to-parallel con- 
applying the same number of PN codes as a conventional vertor in a unit of k-bit to mix with PN codes corresponding 
method applies, data can be transmitted at higher speed than to me bit values. 

before, as the number of data being transmitted in parallel is The mappers 32 a to 32„ output 2* PN codes, when 

augmented sharply. inputting data is k-bit, here, each mapper 32 1 to 32 n outputs 

Besides, the present invention can restore received data *5 all the same PN codes if tbe values of inputting data are 

through a fewer number of correlators and data detector than identical with each other. That is, when each data inputting 

before, since data restoration is performed by inputting into the mappers 32 2 through 32„ as same value, the PN 

respective PN code data received from the transmitting part codes outputted from the mappers 32 3 to 32 n are set to be all 

into the correlator in rum through the multiplexer. Here, identical. 

since the number of the correlators and data detectors can be 50 Reference numerals 33 1 to 33„ denote mixers for mixing 

decreased sharply, it is possible to simplify the configuration respective PN codes outnutted from the mappers with 

of the receiving apparatus and reduce cost of production. orthogonal frequencies, for example, 
Furthermore, it is possible to prolong the using time of 

rechargeable battery for a cellular terminal where the above f . A , (n - 

described receiving apparatus is applied, since power con- 55 COS(2*/ e o, cos{2ji(/ e + — jrj COS{2*|/ e + — - — j/j. 

sumption of corresponding circuitry is decreased accord- 
ingly. It is possible to diminish the size of the cellular system 

since the above receiving apparatus can be minimized as its Reference numeral 34 denotes a multiplexer for mixing the 

configuration is simplified. frequency signals ouputted from the mixers 33, the fre- 

It is to be understood that both the foregoing general « quency signak outputted from be muldolexer 34 are digital- 

description and the following detailed description are exem- modulated by means of phase shift keying (PSK) or quadra- 

plary and explanatory and are intended to provide further turc PSK (QPSK) and transmitted through a radio 

explanation of the invention as claimed. communcations network. 

^ m * „ In FIG. 36, reference numerals 41j to 41„ denote mixers 

BRIEF DESCRIPTION OF DRAWINGS ^ for u ^ n% the received and demodulated frequency signals 

The accompanying drawings, which are included to pro- with tbe same frequency signals, respectively, mixed at tbe 

vide a further understanding of the invention and are incor- transmitting part, that is, 
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into the respective mappers 32, to 32„ is same, the respec- 

/ / ^\ \ /j (n - ^ tive mappers 32, to 32 B may be constructed to output 

COS(2*/ e fX COS(2*(f c + - Jf) COS{2*|/ e + — — j/). different PN codes with each other, even each data inputted 

into the respective mappers 32, to 32„ is the same. That is, 
5 it is possible to construct the respective mappers 32, to 32 n 
Reference numerals 42, to 42 n denote correlators, substan- independently of each other by mixing PN codes outputted 
tially identical with the correlators 21 described in FIG. lb, from the mappers 32, to 32„ with orthogonal frequencies, 
outputting predetermined level signals corresponding to the Meantime, in this configuration, a plurality of correlators 
PN codes inputted after mixing the frequency signals from 42, to 42„ and data detectors 43 a to 43„ are needed so as to 
the mixers 41 with specified PN codes [PN(1), PN(2), . . . , restore the PN codes from the mixers 41, to 41„ to the 
PN(2*~ J ) and PN(2*)] respectively. Reference numerals 43, original data. These necessary multiple correlators 42, to 
to 43„ denote data detectors detecting PN codes, transmitted 42„ and data detectors 43, to 43„ prevent minimizing, for 
from the transmitting parts of FIG. 3a, based on the level example, a portable communications terminal and at the 
signals inputted from the correlators 42, to output k-bit data same time increase cost of system production, 
corresponding to the detected PN codes. Reference numeral FIG. 4 is a block diagram showing a configuration of the 
44 denotes a parallel-to-serial convertor converting parallel receiving part of a multi-carrier PC-CDMA system accord- 
data from the data detectors into serial data. ing to an embodiment of the present invention. In FIG. 4, 
In this configuration, each n-bit data outputted from the demodulated signals, transmitted from the transmitting parts 
serial-to-parallel convertor 31 is forwarded in a unit of k-bit as shown in FIG. 3 b, are inoutted into mixers 51, to 51„. 
to the mappers 32, to 32„, the mappers 32, to 32 n output PN 2Q Here, the mixers 51, to 51„ mix the demodulated frequency 
codes corresponding to the values of data inputted and the signals with the same frequency signals, respectively, with 
mixers 33 1 to 33 n mix the PN codes outputted from the ' that mixed through the mixers 33 j to 33„ of the transmitting 
mappers 32, to 32„ into frequency signals having orthogonal part in FIG. 3a, that is, 
feature. 

JSEiffi? of frequeDcy for frequeDcy * ««* «H**S» 

G0S(2»r/ r rx COs{2*(/« + y}} cos{2J/ f + (/> ^^ l'} T& e data outputted front the mixers 51, to 51„ correspond to 

' * the PN codes outputted from the mappers 32 3 to 32„, that is, 

30 the data inputted into the mixers 33, to 33 tt in FIG. 3a, since 

are generated through a Digital Signal Processor (DSP) by the respective frequency signals mixed through the mixers 

using an Inverse Discrete Fourier Transform Algorithm 51, to 51„ have orthogonal feature as described above. 

(IDFTA). Buffers 52, to 52„ receive data from the mixers 51, to 51,,, 

Meantime, in the receiving part as shown in FIG. 3b, that is, PN codes and store them turn. Reference numeral 53 

while the mixers 41, to 41„ mix receive data with the same 35 denotes a multiplexer reading the data stored in the buffers 

frequency signals mixed at the receiving part, here, the 52, to 52„ in a unit of PN code to output. For example, in 

mixers 41, to 41„ output the very PN codes which were case that a PN code, outputted from the mapper 32, to 32„ 

mixed with the same frequency mixed through the mixers in FIG. 3a, is comprised of 64-chip, the multiplexer 53 reads 

41, to 41 n , since the frequency signals have orthogonal data from the buffers 52, to 52„ in a unit of 64-chip to output, 

feature as described. The the PN codes outputted from the 40 Here, she multiplexer 53 accesses the buffers 52 in order of 

mixers 41, to 41„ are restored to the original data through the buffer 52, to the buffer 52„ the output of the multiplexer 

data detectors 43, to 43„ and then outputted through the 53, that is, PN codes, is inputted into a correlator 54, then the 

parallel-to-serial convertor 44. correlator 54 mixes a predetermined PN code and integrates 

According to the above embodiment in accordance with to output a predetermined level signal corresponding to the 

the present invention, as the PN codes outputted from the 45 PN code inputted. 

mappers 32, to 32„ are modulated to frequency signals The correlator 54 has the same configuration with the 

having orthogonal feature at the transmitting part and the correlator 21 shown in FIG. 2. 

frequency signals are mixed again with the same frequency FIG. 5 is a block diagram showing a configuration of the 

signals mixed at the receiving part, the mappers 32, to 32„ correlator 54 comprising a plurality of multiplicators 541-1 

at the transmitting part and the correlators 42, to 42„ at the 50 to 541-2* mixing received data with respective intrinsic PN 

receiving part are set as one to one correspondence with each codes [PN(1), PN(2), . . . , PN(2*~ 1 ) and PN(2*)] and a 

other. Therefore, the number of PN code needed at the plurality of integrators 541-1 to W1 . 2 * integrating respective 

mappers 32, to 32„ can be decreased sharply, which sim- signals outputted from the multiplicators 541-1 to 541-2*. 

plifies the configuration of PN code generators (not Here, the PN codes [PN(1), PN(2), . . . , PN(2* wl ) and 

depicted). When applying the same number of PN code as a 55 PN(2*)] mixed through the multiplexers 541-1 to 541-2* 

conventional method applies, data can be transmitted at correspond to the PN codes outputted from the mappers 32, 

higher speed than before since the number of data being to 32„ in FIG. 3a. 

transmitted in parallel is augmented sharply. Meantime, In FIG. 4, reference numeral 55 denotes a data 
Besides, while the embodiment of the present invention is detector detecting the PN codes transmitted from the trans- 
explained above with a case of using T PN code when the 60 mitting parts of FIG. 3a, based on the level signals outputted 
number of data bit inputted from the mapper 32„ to 32„ is from the correlators 54, to output k-bit data corresponding to 
n, it is possible to reduce the number of PN codes by setting the detected PN codes. Reference numeral 56 denotes a 
two kinds of PN codes as plus (+) and minus (-) ones in the parallel-to-serial convertor converting the parallel data 
present invention. received from the data detector 55 into serial data to output, 
Further, while the embodiment of the present invention is 65 the data detector 55 and parallel-to-serial convertor 56 have 
described above with a case that the respective mappers 32, substantially the same configuration with the ones described 
to 32„ output the same PN codes when each data inputted in FIG. 36. 
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In above configuration, the mixers 51, to 51„ mix receive 
signals with predetermined frequency signals, that is, 

COS^X C0S{2*(/ e + £)/} COS{2*[/ e + ^r^ty- 



Repeatedly, the respective mixers 51 a to 51„ input the PN 
codes, outputted from the mappers 32 in FIG. 3a, into the 
buffers 52, to 52„ respectively. Then the multiplexer 53 
reads the inputted PN codes through the buffers 52 3 to 52 n 
in order of the buffer 52, to the buffer 52„. The correlator 54 
mixes the inputted PN codes with predetermined PN codes 
[PN(1), PN(2), . . . , PN(2*- J ) and PN(2*)] and integrates the 
output data. 

As is above described, since the respective PN codes have 
orthogonal features, when the PN code inputted is mixed 
with the other PN code, the output is set to "0" ideally, and 
if the PN code inputted is mixed with the same PN code, the 
output is set to "1" ideally. Therefore, referring to FIG. 5, 



10 



15 



correlators 64 and data detectors 65 have also the same 
configuration with the ones in FIG. 4. 

In this configuration, a multiplexer 63 receives data stored 
at a predetermined number of buffers 62, not at all the 
buffers, as a plurality of buffers 62 are coupled to a multi- 
plexer 63. TTierefore, when denoting the number of the 
multiplexer 63 as n, an operation speed is set to 1/n 
differently to the multiplexer 53 in FIG. 4. That is, it is 
possible to apply this embodiment described above to a 
system that should transmit and receive data at high speed 
since a plurality of multiplexers 63, correlators 64 and data 
detectors 65 process the data received from the transmitting 
apparatus, even though the system becomes more compli- 
cated than the one shown in FIG. 4. 

As described above, according to the present invention, a 
multi-carrier PC-CDMA system can decrease the number of 
PN codes needed sharply and transmit and receive the data 
at higher speed than a conventional PC-CDMA system. 

Furthermore, according to the present invention, it is 



supposing the PN code received from the transmitting part 20 possible to minimize the system size and decrease cost of 



is, for example, PN(1), a predetermined level value is 
outputted from an integrator 542-1 coupled to a multiplexer 
541-1 mixing the PN (1), but a level of "0" is outputted from 
the other integrators 542-2 to 542 . 2 *- Tb eD ue data detector 
55 in FIG. 4 detects the PN codes received from the 
transmitting part, based on the level signals inputted from 
the correlator 54, and demaps the data inputted from the 
mappers 32, to 32 n , based on the output detected. The 
demapped data is restored to the original data through a 
parallel-to-serial convenor 66. 

In this configuration, only correlator 54 and data detector 
55 can restore the received data differently than before, since 
the PN codes inputted through the mixers 51, to 51„ are 
restored to the original .data through the buffers 52, to 52, 



production since the number of correlators and data detec- 
tors for data restoration in the receiving apparatus can be 
decreased. 

It will be apparent to those skilled in the art that various 
25 modifications and variations can be made in a multi-carrier 
carrier PC-CDMA system of the present invention without 
deviating from the spirit or scope of the invention. Thus, it 
is intended that the present invention cover the modifications 
and variations of this invention provided they come within 
30 the scope of the appended claims and their equivalents. 
What is claimed is: 

1. A multi-carrier PC-CDMA system, having a plurality of 
mappers for mapping a plurality of data bits into PN codes 
corresponding to transmitting data values so as to spread the 



and the multiplexer 53 in turn. Thus, it is possible to save 35 transmitting data values with predetermined PN codes and 



power consumption and decease cost of production since the 
number of the correlators 54 and the data detector 55 can be 
decreased sharped. Here, since the number of the correlators 
and data detectors can be decreased, it is possible to simplify 
the configuration of the receiving apparatus and reduce cost 40 
of production. Furthermore, it is possible to prolong the 
using time of a rechargeable battery for a cellular terminal 
where the above receiving apparatus is applied since power 
consumption of corresponding circuitry is decreased accord- 
ingly. It is possible to diminish the size of the cellular system 45 
since the above receiving apparatus can be minimized as its 
configuration is simplified. 

Meantime, in the embodiment described in FIG. 4, the 
multiplexer 53 should operate at high speed so as to input the 
PN codes received from the respective buffers 52, to 52„ 
into the correlators 54 in turn, which makes it difficult to 
design a transmitting and receiving system. 

FIG. 6 is a block diagram showing another configuration 
of the receiving part of the multi-carrier PC-CDMA system 
according to the present invention, considering the above 
mentioned difficulties. In FIG. 6, a plurality of mixers 61 
mix receive signals with orthogonal frequencies as same as 
described in FIG. 3a. Buffers 62 store the PN codes received 
from the mixers 61 in rum. Multiplexers 63 receive the 
output, PN codes, from the buffers, here, a predetermined 
number of buffer 62 is not specified, but determined accord- 
ing to a capacity of transmitting and receiving system. The 
output data from the multiplexers 63 are inputted into a 
parallel-to-serial convenor 66, passing through correlators 
64 and data detectors 65 in turn. The parallel-to-serial 
convenor 66 converts the output from the data detectors 65 
into serial data, the original data. Here, the respective 



50 



55 



60 



65 



detecting PN codes from received signals to restore to 
original data, comprising; 
a transmitting part including a plurality of mixers for 
mixing the respective PN codes outputted from the 
plurality of mappers with respective frequency signals 
having orthogonal feature, and 
a receiving pan including a plurality of mixers for mixing 
received signals with the same frequency signals mixed 
at the transmitting pan and detecting PN codes from the 
signals outputted from mixers, 
respective mappers having different configurations from 
each other so as to generate an intrinsic PN code 
independently, regardless of PN codes outputted from 
the other mappers. 
2. A multi-carrier PC-CDMA system, having a plurality of 
mappers for mapping a plurality of data bits into PN codes 
corresponding to transmitting data values so as to spread the 
transmitting data values with predetermined PN codes and 
detecting PN codes from received signals to restore to 
original data, comprising; 
a transmitting part including a plurality of mixers for 
mixing the respective PN codes outputted from the 
plurality of mappers with respective frequency signals 
having orthogonal feature, and 
a receiving part including a plurality of mixers for mixing 
received signals with the same frequency signals mixed 
at the transmitting part and detecting PN codes from the 
signals outputted from the mixers, 
respective mappers having the same configuration with 
each other so as to generate an identical PN code when 
a data value inputted into each mapper is identical. 
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3. A multi-carrier PC-CDMA system comprising a trans- 
mitting apparatus for mixing a plurality of data bits with PN 
codes corresponding to transmitting data values, the PN 
codes have orthogonal feature, and a receiving apparatus for 
mixing again received data with frequency signals having 5 
orthogonal feature and detecting PN codes to restore to 
original transmitting data values, 

the receiving apparatus includes a storing means for 
storing PN codes obtained by mixing the frequency 
signals, 30 

a multiplexer for reading the PN codes, in turn, stored at 
the storing means, in a unit of the codes, 

a correlator for output ting level signals corresponding to 
the PN codes outputted from the multiplexer, and J5 

a data detector for detecting transmitting data, based on 
the level signals outputted from the correlator. 

4. A multi-carrier PC-CDMA system comprising a trans- 
mitting apparatus for mixing a plurality of data bits with PN 
codes corresponding to transmitting data values, the PN 
codes have orthogonal feature, and a receiving apparatus for 
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mixing again received data with frequency signals having 
orthogonal feature and detecting PN codes to restore to 
original transmitting data values, 

the receiving apparatus includes a storing means for 

storing PN codes obtained by mixing the frequency 

signals, 

at least more than one multiplexer, coupled to a prede- 
termined number of the storing means correspondingly, 
for reading the PN codes, in turn, stored at the storing 
means, in a unit of the codes, 

at least more than one correlator, coupled to the respective 
multiplexers, for outputting level signals corresponding 
to the PN codes outputted from the corresponding 
multiplexer, and 

at least more than one data detector, coupled to the 
respective correlators, for detecting transmitting data, 
based on the level signals outputted from the corre- 
sponding correlator. 

***** 
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